Induction of malignant transformation of cocultivated hematopoietic stem cells by X-irradiation of murine bone marrow stromal cells in vitro.
X-irradiation of purified primary cultures of mouse bone marrow stroma or permanent cloned marrow stromal cell lines in plateau phase decreases production of macrophage progenitor cell-specific colony-stimulating factor to a plateau minimum of 40% of control levels after doses of 50 to 500 Gy delivered at 2 Gy/min. After 50 Gy there is increased bioavailability of another growth factor(s) that is distinct from macrophage progenitor cell-specific colony-stimulating factor, granulocyte-macrophage progenitor cell colony-stimulating factor, or colony-stimulating factor for multipotential hematopoietic stem cells (interleukin 3). Liquid-phase cocultivation of irradiated stromal cells with either nonadherent cells from continuous marrow cultures or cloned dual granulocyte-macrophage progenitor cell colony-stimulating factor/interleukin 3-dependent hematopoietic progenitor cell lines induces evolution over 5 weeks of factor-independent colony-forming cells. Subcultured factor-independent colonies generated clonal malignant cell lines with multiple distinct karyotypic alterations. Inoculation of 10(6) cells s.c. from factor-independent clones into syngeneic mice produces local granulocytic monomyeloid tumors with spread to spleen, lymph nodes, and bone marrow. These data provide the first demonstration in vitro of indirect X-irradiation leukemogenesis through cells of the marrow stroma.